Effect of normobaric hyperoxia on two indexes of synaptic function in Fisher 344 rats.
The physiological response of two central nervous system neurotransmitter receptors to oxidative stress was studied using the rat model of hyperoxia. We show that hyperoxia leads to a decline in the ability of isoproterenol (ISO) to augment GABAergic responses in cerebellar Purkinje neurons in vivo. This effect is reversed by the N-tert-butylalpha-phenylnitrone (PBN). We also show that hyperoxia produces a decline in the ability of oxotremorine (OXO) to stimulate dopamine (DA) release in striatal slices. This effect is accompanied by an increase in hydroxyl radical levels in the CNS reflected in an increase in 2,3-DHBA, suggesting that the change is the result of an increased level of oxidative stress. We also show a time dependent effect of hyperoxia on both beta-adrenergic and muscarinic receptor function. We examined the interaction between age and hyperoxia exposure and found that in 12-month-old rats there is a decline in the baseline response prior to oxygen exposure that may interfere with observing a subsequent effect of hyperoxia. Differential effects were observed between the cerebellum and striatum with respect to the interaction of age and time of oxygen exposure. Overall, the data suggest that age and hyperoxia may be acting via a common mechanism because there was no synergistic effect of the two conditions.